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Chemical reaction 


Chemical reaction: 


e Is the reaction in which the bonds of reactants are broken forming new 
bonds in products. 

e (Inert gases are chemically inactive). Because their outer energy levels are 
completely filled with electrons (stable elements) where they have high 
LP. & low E.A. 

e On mixing iron fillings with sulphur the result will be a mixture not a 
compound. 


Because: There is no chemical bond formed between iron and sulphur. 


But if this mixture is heated enough to form new bond the result will be a 
compound called iron sulphide FeS. 


Type of chemical bonds: 


1) Ionic bond. 2) Covalent Bond. 
3) Co-ordinate bond. 4) Hydrogen bond. 
5) Metallic Bond. 


1)Ionic bond: 


- This bond is usually formed between metals and nonmetals. It is known 
that atoms of metals are characterized by large volumes (atomic radius). 
Accordingly, their ionization energies are low. This facilitates the loss of 
their few electrons of the outermost shell. Metal atoms are then changed 
to cations with an identical electron structure to the nearest noble gas in 
the periodic table. 

On the other hand, nonmetal atoms are characterized by their small 
volumes. 

Accordingly, their electron affinities are high this facilitates the gaining 
of electrons (those lost by metal atoms). Non-metal atoms are changed to 
anions with an identical electron structure to the nearest noble gas in the 
periodic table. 
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- Consequently, an electrostatic attraction occurs between (+ve) cations & 


(-ve) anions. It is called the ionic bond. 
- This means that ionic bond has no materialistic existence. 


Examples: Formation of NaCl: 


Na — Na +e 
2,8,1 2,8 


Nat + CIl? — NaCl 


- Ionic bond is formed between atoms when the difference in E.N between 
them is higher than 1.7 

- As the difference in E.N. between atoms increases, the strength of the 
ionic bond increases which increases the melting point, boiling point and 
degree of conductivity. 


Na 
Electro negativity 0.9 . 1.5 
Different in Nacl Alcl 
electronegativity 3-.09=2.1 3-1.5=1.5 
Melting point ( C) 810 190 
Boling point( C) 1465 Changing directly 
from solid to gas 
(sublimes) 
Conductivity of Very good Good Does not conduct 
electricity conductor | conductor (covalent bond) 


General properties of ionic compounds: 


(1) Structure: 
- These are crystals that are condtructed of collections of cations and 
anions bound by electrostatic forces in crystal lattice containing the ion 
in a regular pattern. 


(2) Melting and boiling points: 
- Ionic compounds generally have high melting and boiling points because 
a great amount of energy is needed to break down the crystal lattic and 
overcome the strong electrostatic attraction force between cations and 
anions. 
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II- covalent Bond: 

- Formed between atoms of non-metals of the same element (have the 
same electrogativity) or between atoms of different elements have 
difference in E.N. less than 1.7 it occurs by sharing of valence electrons 
and is divided into two types: 


1- Pure covalent: 


Formed between 2 similar atoms have the same E.N(difference in E.N = 
Zero) 


Ex: F», CL, (077 H: 
- In this case, the two atoms have the same E.N. (same ability to attract the 
pair of electrons to itself). Thus, the electron pair spends the same time 
in the vicinity of each atom and the net charge on each atom is zero. 


2- Polar covalent: 
- Formed between 2 atoms have difference in E.N less than 1.7 


Ex: HCI molecule 
- In this case, because chlorine atom has more E.N., so it has greater 
ability to attract the pair of electrons of the covalent bond (i.e. the 
electrons spend more time at a chlorine atom). As a result, chlorine atom 
acquires a partial negative charge ( -6 ) and not complete one (as in the 
case of chloride ion Cl-), while hydrogen atom acquires a partial positive 
charge (+ò ). 


Polar molecules: 


Ammonia (NH3) Water (H20) Hydrogen chloride 
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General properties of covalent compounds: 
1) Electrical conductivity: 
- Ions are responsible for electrical conductivity in solutions. Since 
covalent compounds are not normally ionizable, so they do not conduct 
electric current as liquids or in aqueous solution. 


2) Melting and boiling points: 

- Covalent compounds are characterized by their relatively low melting & 
boiling points due to the very weak attraction force between their 
molecules which needs low amount of thermal energy to be separated. 

Give reason: Solution of HCL in benzene does not conduct electricity, but its 
solution in 
H20 is a good conductor of electricity. 


Answer: Because HCL is a polar covalent compound which can diffuse in 
benzene (non 
polar solvent) but can't be ionized into (+ve) ion (H+) & (-ve) ion (CL-), so it 
can't conduct electricity. While HCL in H20 (polar solvent) can be ionized 
into ions which can migrate to the opposite electrodes and so conducts 
electricity. 


HCL + H.0 —_ H30* +CL° 


Explanation of covalent bonds: 
(1) Electronic theory of valency: (Octet rule Theory) 


- Lewis and kosel scientist supposed that: 
" all atoms of elements have tendency to reach the octet structure of the 
outer energy level for the nearest inert gas expect ........" 


Example: 


ee xx 
ee Cl ex Cl xx 


ee xx 
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e Defects of electronic theory of valency: 
(1) It failed to explain the binding in many molecules. 
Which No of e is around central atom is more or less in which than 8 


(i)In PCL5: 


Phosphorus is surrounded by 10 electrons. 


Cl ex xe Cl 


Cl ex xe Cl 


(ii) In BF3: 


Boron is surrounded by 6 electrons. 


F 


xe 


F 


(2) It couldn't explain some properties of molecules as stereo structure and 
angles between bonds. 


Give reason: Octet rule can't be applied for PCI and BF3. 


e The valency Bond Theory: (V.B.T. 


- Electrons has wave property so the formation of covalent bond as a result 
of overlapping of an atomic orbital of an atom with an unpaired electron, 
with another orbital in another orbital in another atom has an unpaired 
electron to form a molecular orbital contains a pair of electrons. 


1- H2 Molecule: 
H2 molecule is formed as a result of overlapping of the e' of 1s orbital of 
each atom 
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2- HF molecule: 1H 1S 


HF molecule is formed as a result of overlapping of 1S atomic of H atom 
with 2P atomic orbital of F atom. 


3-NH3 molecule: 
Hı : 1S! 


N7 1S? 9 2S? 9 2P 2P', 9 2P!, 


e NH; is formed as a result of overlapping of 
Px , py ,pz Orbitals of (N) atom with 3(1S) orbitals of hydrogen atoms. 
Q: How does the valence bond theory explain the structure of methane? 


There are 2 single electrons in carbon atom, but in methane molecule, 
the carbon atom forms 4 covalent bonds. So, the carbon atom must have 
4 single electrons. How?? By exciting one electron from 2S to the vacant 
orbital 2P. 

Now, the carbon atoms has 4 single electrons, but they aren't equivalent 
in energy as one electron is located in 2S orbital which is lower in energy 
than 2P orbital. Then they must be = in energy. How?? By hybridization 
between one orbital of 2S and 3 orbitals of 2P forming 4 orbitals 
equivalent in shape and energy. 


Each of the hybridized orbitals in a carbon atom contains a (-ve) 
electron. These orbitals must go as far a part as possible from the other 
orbitals to decrease the repulsion forces between orbitals. When the 
angles between orbitals are 109 28, they will be more stable (less 
repulsive) compared to angles of 90 (an alternate structure). To complete 
the methane molecule, the four equivalent electrons of the four 
hybridized orbitals of the carbon atom can overlap with the 4(1S) 
electrons of the 4 hydrogen atom. 
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e Explain methane Molecular Structure: (CH4): 
(1) Type of hybridization: SP)”. 


(2) Angle between bonds: 109- 28 
(3)Stereo structure: tetrahedron pyramid. 
(4)Bonds: Single covalent bond of the type sigma. 
4 (c — H ) bonds formed du to overlapping of 4SP? orbitals of one carbon atom 


with 4( 1S) orbitals of 4 hydrogen atoms 


e Methane is chemically in active, due to the presence of 4 sigma bonds in 
its structure which are very strong (can't be broken easily), so great 
amount of energy is needed to break them down. 


How does the valence bond theory explain the structure of methane: 


2p? 2p? 
tt t | 2s! 
iu i; 
Carbon atom in the ground state Excited carbon atom 


sp sp? sp? sp? 
T T tT | T 


1s? | 4f 
Hybridized carbon atom 
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e Hybridization: 


"Is the combination of orbitals of close energy in the same atom to form a 
number of equivalent orbitals that can take part in chemical combination." 


e Properties of hybridization: 
(1)Hybridization occurs between orbitals of close energy for the same 
atom. 
(2) Hybridization occurs after excitation. 
(3) Number of hybridized orbitals equal number of pure orbitals taking 
part in hybridization. 


Example: 
Hybridization of 1S with 1P gives 2SP orbitals. 


Hybridization of 1S with 2P gives 3SP? orbitals. 
Hybridization of 1S with 3P gives 4SP° orbitals. 


(4) Hybridized orbitals are equal in shape and energy; also angles between 
them are equal. 

(5) The shape of the hybridized molecular orbitals differ from these of the 
pure atomic orbitals forming them. The hybridized molecular orbitals 
must protrude to the outside to be more capable of overlapping than the 
pure atomic orbitals. 


Molecular Orbital Theory: (M.O.T) 


- Considers the molecule as one unit (or a big atom with multi — nuclei) in 
which some of atomic orbitals of the combined atoms overlap forming 
molecular orbitals. 

- The molecular orbitals have symbols sigma (ð ) & ( JI) 


Compare between sigma & (pi) bonds: 


Sigma Bond ( ó ) 


Pi-Bond (I ) 


1- It is formed by overlapping of 
atomic orbitals head to head. 


1- It is formed by overlapping of 
atomic orbitals side by side . 


2- Overlapped orbitals are one the 
same axis (same line ) 


2- Overlapped orbitals are parallel 


3- Collinear overlap . 


3-Collinear overlap . 


4- Strong due to great orbital 
overlapping ( high electronic 
density) . 


4-weak due to lees orbital 


overlapping (LOWER 


5- Between(a)pure — 
orbitals 
(b)Hybridized- 
hybridized _ orbitlas 


hybridized 
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6- Makes organic compounds less 6-Makes organic compounds more 
active active 


Explain ethylene molecular structure : { C2 Ha } ( ethane 
(1) type ( kind ) of hybridization = sp? 


(2 ) angle between bonds = 120 ° 
(3) stereo structure = planer triangular structure. 


(4) bonds : di — cover bond of the type sigma and pi. 
- {C—C } formed due to overlapping of one sp? orbital of a c atom with 
another sp’ orbital of a another c atom . { sigma } 
(C—C } formed due to overlapping of pure 2p, orbital of a c atom with 
another 2p, orbital of a another c atom. { pi } 
{C —H } formed due to overlapping of one sp” hybridized orbital of ac 
atom with one pure (1S )orbital of H atom . { sigma } 


1s? sp? sp? sp” 2pz 2pz sp? ae sp? IS 


Explain acetylene molecular structure : 
(1) type of hybridization : sp 


(2) angle between bonds : 180° 
(3) stereo structure : linear structure. 
( 4) bonds : tri — covalent bond . 


- { C— C } formed due to overlapping of one sp orbital of c atom 
With one sp orbital of another c atom. { sigma } 
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- { —H! formed due to overlapping of one sp orbital of c atom 
With pure 1S orbital of one hydrogen atom . { sigma } 

- { C— C} formed due to overlapping of one 2p, orbital of c atom 
With another pure 2p, orbital of another C atom{ pi } 

- { C— C} formed due to overlapping of one pure 2p, orbital of c 
atom With another pure 2p, orbital of another c atom{pi} 


H-C=C-H 


pr | 
i Ps 


Point of Methane ethylene Acetylene 
comparison CH, C2H4 C2H2 
( ethane ) ( ethane ) 


No and type of 1s+3p=4sp° 1s+ 2p = 1s +1p = 2sp 
hybridization 3sp? 


Angle between 1090 28 1200 1800 
bonds 


Stereo structure Tetrahedron Planer Liner 
pyramid triangle 


III — Co — ordinate bond :- 
"is a type of covalent bond formed between 2 atoms on of theme has one 
Orbital containing alone pair of electrons which is called donar atom , while 
The other atom has a vacant orbital called acceptor atom ' 
The lone pair of electrons are original from one atom . 


Example : 
(1 ) hydronium | on (hydroxonium ) H30+ 


Is formed when a strong acid dissolved in water : 


(donor) (proton acceptor) (Hydronium ion) 
H 


o, X 
Hoy o XH. 4. Ht 


XX 
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Give reason: proton of stong acid does not exist freely in water 


(3) Ammonium lon NH4) +: 
-in the last example , proton is acceptor while central atom is donor like 
oxygen in H30+ , phosphorous in PH 4+ & nitrogen in NH4+. 
-also types of bonds in the last examples are polar covalent and co — 
ordinate bonds . 
Q : compare between covalent and co-ordinate bonds . 
Definition with examples . 


i + NH ` 


IV — Hydrogen bond : 


“is a bond formed between polar molecules in which hydrogen atoms lies 
between to atoms of high electron gativity as ( oxygen ) or ( fluorine ) , so 
the hydrogen atom binds with one atom by polar covalent bond and binds 
with the second atom by hydrogen bond . 

**So hydrogen atom acts as a bridge to bind molecules together . 


Explanation of hydrogen bond in water : 

(1) oxygen atoms has small volume , so it has high electronegativity ( 3.5 ) 

, while 

electronegativity of hydrogen is 2.1 . so oxygen atom will carry a -8 

charge , 

while hydrogen atom will carry a ( + s ) charge . 

( 2 ) hydrogen bond is formed due to the attraction force between one 
hydrogen atom of one molecule and one molecule and one oxygen atom of 
another molecule , so molecule of water are collected by hydrogen bonds , so 
water exists in a liquid state and has high boiling point . 


—26 +6 -20 +6 
7O HY O H 


+ô +ô 
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Give reason: Although molecular weight of water (H20) is very small (18) but it 
exists 

in a liquid state and boils at 100 C, while molecular weight of 
hydrogen 

sulphide (H2S) is (34) but it exists in a gaseous state and boils at (-61 
C). 


Answer: Due to the presence of big difference in E.N. between hydrogen and 
oxygen 
and so formation of hydrogen bond between molecules of water. 


- Hydrogen Bond in HF: 


Give reason: Although sugar is covalent compound but it dissolves in water. 
Answer: Due to formation of H2 bond between hydroxyl group of sugar & oxygen 
of 
H2O, but its solution is a bad conductor of electricity because it can't be 
ionized. 


- Properties of hydrogen bond: 
1-Strength of H-Bond depends on the difference in electronegativity 
increases, the strength also increases and the boiling point will be high 
as in water. 


2- H-Bond is longer than covalent bond. 
3- H-Bond is much weaker than covalent bond. 


4- H-Bond has several forms: 
A- Straight line. B- Closed ring. C- Open net. 


Covalent bond H2 Bond 
B.L. 1A 3A 
Strength in (k.j) 418 21 
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V- Metallic Bond (between atoms of metal in the metallic 


structure): 


"Is formed from electron cloud of the free valence electrons around (+ve) 
metal ions." 


The free valency electrons of the outer shell are associated together 
forming an electron cloud which decreases the repulsion force between 
(+ve) ions in the metallic structure. The strength of the metallic bond 
depends on no of free valnce electrons. As the no of free valence electrons 
increases, the atoms of metal will be strongly bonded, so the metal will be 
harder, of higher melting & boiling points and higher thermal and 
electrical conductivity. 


Give reason: elements of group IA as Na are soft and have low melting point 
while 
elements of group HIA as AI are hard and have high melting point. 


Answer: In case of Na: due to weak metallic bond which depends only on 
one 

electron from ns, while in case of Al: due to strong metallic bond 
which 

depends on three valency electrons of ns, np. 


Give reason: elements of 1* transition series are hard except Cu is relatively 
soft and has low melting point. 


Answer: in case of T.E: due to strong metallic bond as it depends on electrons 
of 4s & 3d but Cuw ( ) due to weak metallic bond which bond 
which depends only on one electron of 4S. 


Explain types of bond in the following: 


Nacl water hydronium ion chlorine 
molecule 

Iron Aluminum Ammonium chloride Hydrogen 
Fluoride 


Note: 
e Ionic compounds dissolve in polar solvent (H20). 


e Polar compounds as HCL dissolve in polar and non polar solvents. 
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The concept of the chemical reaction 


| 
£ The molecule of the element with an electronic configuration Is” , 2s’ , 2p* 
| 
| 
| 


Lewis electron-dot symbols 


| 
| 
© What is the number of the unpaired (single) electrons in N> ion ? 


What is the number of the electrons required for the covalent bonding in 
methane molecule CH, ? 
(á) 10e7 
(b) 8e- 
O4 
| (d) 2€- 
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rs | What is the number of the lone pairs of electrons on arsenic atom 33s in arsine AsH, ? 
(a) Zero iú 


(b)i 
(c)2 
(d)3 


(3 All the following molecules include lone pairs of electrons, except 
(a) HCI uas 
(b) MgCl, 

(c) HF 
(d) NCI, 


Which of the following choices represents the number of the free electrons and that 
of the bond electrons in Phosphorus atom isP in PCI, compound ? 


f 
| 


Choices 


(a) 


| Number of the free electrons | Number of the bond electrons 


I 
= 


fI C) Which of the following choices represents one of the atoms 


forming the molecule of hydrogen cyanide HCN ? 

(a) Carbon atom ,C within the molecule has one lone pair of electrons. 
(b) Nitrogen atom 7N within the molecule has one lone pair of electrons. 
(c) Hydrogen atom ,H within the molecule has one lone pair of electrons. 


(d) Nitrogen atom -N within the molecule has two lone pairs of electrons. 
9 | Q In the structural formula of the opposite compound : 

What is the total number of the valence electrons of the atoms 

forming the molecule of this compound which do not 

participate in forming the bonds ? 

(a)6 (b)8 

(c) 10 (d) 12 
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Types of bonds 


J Which of the following compounds its solution is characterized by its ability 

to conduct electricity ? 

@ CH, 

(b) KCI 

(ca, 

© C-H, 
i] Which of the following values may represent the difference in electronegativity 
_ between the atoms of a compound which is a good electrical conductor ? 


FJ In which of the following compounds does the ionic character predominate ? 


(á) CH CI 
(b) CH, 
Ois” 
(d) RbCI 
J 9 Which of the following elements of group (2A) forms compounds that exhibi 
the properties of the covalent compounds ? 
(a) 4Be 
(b) Mg 
© ya 
(d) St 
] The chemical formula of the compound produced b 
element Y : [Ne] , 3s” ,3p* with element X: [Ne] ,3s! is 


(@)XyY, 
(b)X,Y 
© yx 
@xY 
á 


y the combination of 
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15] Q Which of the following ionic compounds its cations and anions do not contain 
the same total number of electrons ? [H=1,L=3.N=7 


(a) LIH 
(b) NaOH 
(©) NH,F 
@) TCI, 
(© The opposite figure represents 
(a) an ionic compound, 


(b) a polar covalent compound. 


(c) a pure covalent compound. 


| © an acid. 


(© | The opposite table shows the atomic cae | thine 
numbers of the two elements X and Y, and Element | 


| number the ion 
the charge of the ion of each of them when 
it combines with magnesium ion. 


EFTA. 


What is the type of the bonding which would occur between the atoms of the two 


elements X and Y, and what is the formula of the compound produced by their 
combination together ? 


| í Choices Chemical formula 
i 
Coates 


(FJ In terms of the opposite table : 
Which of the following bonds IER” “sg 
is more polar ? 
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| WNICH of the following Compounds is more polar ? 


ele è 
ents a e; H 2.4 si 


-3,0s35,Fa4j 
(©) NF, 

©No, 

(@) HF 


) Which of the halogen atoms that surround 
the carbon atom in the opposite molecule 
attracts the bond electrons more ? 

@)I 
© Br 
©F 
@ cı 


F} Which of the following two elements the covalent bond that arises between their 

| atoms is the most polar ? 

| (a) Chlorine and bromine. 

(©) Chlorine and iodine. 
© Fluorine and chlorine. 


(@) Fluorine and iodine. 
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The electronic theory of valency 


J Lewis and Kosel theory can be applied to the molecule of 
(a) PCL 
(6) PCL 
(c) BF, 
@) BCL 
} Which of the following compounds does not obey the octet rule ? 
@) NF; 
© PF, 
© IF, 
(d) SbF, 
J In the opposite structuraí fora, 
What are the oA ga 
the elements (X) . {Y} a: 


The valence shell electron pair re 


epulsion (VSEPR) theory 


molecules contains 2 bond pairs and 2 lone pairs 


J Which of the following compounds 
of electrons ? 
© NH; 
(b) SO, 
(c) H,S 
(d) BF, 
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J What is th 
e numb 
we er of each of the bond pairs and the lone pairs of electrons in 
entral atom of Il’. molecule ? 


Choices eee 
Number of bond pairs of electrons | Number of lone pairs of electrons | 
(i) mas 


© 
© | 
© | 


9 In which of the following compounds does the central atom carry two lone pairs of 


electrons ? 
(a) Ammonia. 
(b) Chlorine trifluoride. 
(c) Methane. 
(d) Phosphine. 
Which of the following molecules contains 
electrons ? 
@F, 
(b) CH, 
©co, 
(d) H,O 
J The arrangement of the electron pairs on the central atom is 
the stereostructure of the molecule when 
(a) the central atom does not contain any lone pairs of electrons. 
(b) the molecule obeys the octet rule. 
©) the value of (n) is less than 4 
(d) the value of (m) is higher than 0 


the highest number of the lone pairs of 


being similar to 
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10) What is the stereostructure of the molecule of CHCI, ? 


(a) Angular. 
(b) Planar triangle. 


(c) Tetrahedron. 
(d) Three-base pyramid. 


(0) Which of the following pairs of molecules is similar in the stereostructure ? 
(a) H,O and Cl,O 
(b) BF, and BeF, 

(c) CH, and NH, 
(d) H,O and NH, 


Which of the following two molecules are similar in their stereostructure ? 
(a) BF; , NH; 
(b) BeCl, , H,O 
(a) CCl, , CH, 
(Ó Pr, IF, 

B Which of the following twa moiscuies both have linear stereostructure ? 
(a) BF, , NH, 
(6) H,O , SO, 


(C) BeF, ,CO, 
@ BF, , SO, 

B SO, molecule is similar to SO, molecule in 
(a) the stereostructure. 
(b) the arrangement of electron pairs. 
(c) the number of the electron lone pairs. 
(a) the number of the electron bond pairs. 


ents the stereostructure of BeCl, molecule, 
ative to the polarity of the bonds of H,O ? 
H=2.1, ,,Cl=3,,0=35] 


Which of the following choices repres 
as well as the polarity of its bonds rel 


| Knowing that the electronegativities of their elements are :,Be = 15 ,, 


Stereostructure Polarity compared to H,O 
| @ | Linear Greater 


Angular 
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© lf the total number of both the lone and the bond pairs of electrons found in 
the orbitals of the central atom of a covalent molecule is 4, then the stereostructura 
of this molecule might be 
(a) linear, angular or planar triangle. 
(b) angular, tetrahedron or linear, 
(c) tetrahedron, angular or three-base pyramid. 


@) three-base pyramid, planar triangle or angular. 


What is the stereostructure and the number of the free electrons in the central atom 
of the molecule formed by the combination of the atoms of the two elements ,,X 
and ,,Y together ? 

Stereostructure of No. of the free electrons 


the molecule in the central atom 


Tetrahedrog 


Three-base pyracik’ 


Tetrahedron 


Planar triangle 


E In which of the following molecules would the angle between the bonds be 
the highest ? 
@co, 
© BF, 
Crean 
@ NF; 
J Q The angle between the bonds is the lowest in the molecule of 
© NH, 
© cH, 
© SO, 
(d) H,S 
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Ø In OF, molecule, the value of the angle between the bonds is 


(á) 109.5” 
(b) higher than 109,5° 
(©) lower than 109.5” 


(@) 180° 


What is the expect i 
Q pected shape of hydrazine molecule N,H,? 


| Va l of á 
N -n \ 126 
\ 

H © H H H A 
The partial charge on the carbon atom in O = C = O molecule equals 

(a) zero 

Ole 

(c) §+2 

@ 3s? 
Which of the feileiis vos of molecules is ordered descendingly according to the 

values of the angie: setiveen the bonds in each molecule ? 

(a) CCI, > CO, > NF, > BF, 

(6) CO, > BF, > CCI, > NF; 

(©) CO, > NF, > BF, > CCl, 

@ CCl, > BF, > CO, > NF, 


Mr. Haitham Saeed 


| ras 
Mr.Haitham Saeed LD) Full Mar 


The valence bond theory 


69 According to the valence bond theory. 
Which of the following orbitals undergo overlapping to form bromine molecule Br? 


(a) 3s 
(©) 3p 
© 4s 
@) 4p 


©) Hybridization process can take place between the orbitals of the sublevels 


(34) Is, Ip 
(b) 2s , 2p 
© 5s , 3d 
(d) 4d , 3p 


FJ When the hybridization in the molecule is sp’, the arrangement of the electron pairs 
in the space will be 


tetrahedral. 

(b) three-base pyramid. 
© planar triangle. 

(d) angular. 


EJ What is the type of hybridization in ammonia molecule NH, ? 
(a) s 


©) sp? 
© sp 
© dsp? 


£ Which of the following figures re i 
Presents the overlapping of th i 
to form x bond ? ji itii 


© 
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(3 According to the overlapped orbitals concept : 
What is the total number of the atomic orbitals which overlap with each other 


to form N, molecule ? 


9” N 


OOG © 


a 


2 . je . 
sp? hybridization, the arrangement of the electron pairs in space is 


+) 8 


a) linear. 


8 . 
planar triangle. 


( 


b 
nN 
A 
t 
No 
TN 


d ) angular. 
(J what is the value of the angle between each two hybrid orbitals in the ce 


\ tetrahedral. 


a — 
ee 


(c 


ntral atom 


| of BF, molecule ? 
| O 90° 
M 109.5° 
c`) 120° 
@) 180” 
£ The covalent double bond between the two carbon atoms in the molecule of one 
of the organic hydrocarbons is formed of a sigma bond and a pi bond. 
Which of the following represents the overlapped orbitals to form these bonds ? 


Choices 


(0) Which of the following two molecules are similar in the hybridization type in 


the central atom ? 
(@)H,0 , SO, 
©) co, , SO, 
(©)S0, , SO, 
@NH, , SO, 
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| ear 


m What is the type of the hybridisation in the central atom 


in each of the two oppent ical (1) and 0) ? E 


Choices Compound (1) Compound o al 


(©) What is the change in the value of the angle between the hybrid orbitals when 


the hybridization changes from sp? to sp” then to sp ? 
© Decreases. 
© Does not change. 


© Increases. 


D Decreases then increases. 
What is the type of the hybridization of carbon atom in CO, molecule ? 

@) sp 

©) sp? 

(©) sp? 

@ dsp? 
(©) What is the number of sigma bonds o 

in the opposit ll 

pposite compound ? CH,= CH- CH,-C-0- CH,- CH=CH, 

(a) 15 

(6) 17 

(©) 18 

@)21 
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(E Which of the followin i 
g choices represent 
H,C=C=CH,? s the numbers of bonds in the molecule of 


Choices $$. 
___ Number of sigma bonds Number of pi bonds 


(© Which of the following choices represents the types of the bonds in oxygen molecule, 


| 
nitrogen molecule and hydrogen molecule ? 


| Choices Oxygen molecule Nitrogen molecule | Hydrogen molecule 
_ 


1 sigma bond and | pibond | | sigma bond and | pi bond 1 sigma bond 


1 sigma bond and | pi bond | 1 sigma bond and 2 pi bonds 1 sigma bond 
2 sigma bonds and 1 pi bond | 1 sigma bond and 2 pi bonds 


2 sigma bonds and | pibond | 2 sigma bonds and 1 pi bond | 


Q What is the sum of numbers of sigma bonds and pi bonds 


in one molecule of HCCCCCN ? 


(a) 6 
(b)9 
(c) 10 
(d)12 
(E which of the following m 
the hybridization in it? 
N, 
(6) NH, 
(OH, 


@ CHCl, 


olecules its atom becomes excited before the occurrence of 
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Coordinate bond i 


(© On dissolving HCI gas in water, a bond is formed between positive 


hydrogen ion and water molecule, its type is 


© covalent. 
(b) ionic. 

(c) hydrogen, 
@) coordinate. 


(i) Each of the following compounds can form a coordinate bond, except 
(a) PH, 
(6) HCl 
(ON, 
@)H,0 


Which of the following molecules can form coordinate bonds ? 


@z++Xe XZ OYA Ch uas 
& 


Which of the following choices represents the correct bonding in EP 
ammonium ion (NH,)* ? * H electron 


Ea 
H i H + H 
H:N——H| |H:N—-H| |H:N—H 
H H H 


© © © 


Mr. Haitham Saeed 


em) i 


Hydrogen bond R 


£T Hydrogen bonds are found between the molecules of each of the following 


compounds, except 
(a) HF 
(6) NH, 
(c) HCI 
(@) H,O 
©) Pure water contains 
(a) hydrogen bonds only. 
(b) ionic bonds only. 
(c) covalent bonds only. 
© both covalent and hydrogen bonds. 


What are the bonds which are found in ethanol CH,CH,OH ? 


ro, ov am“ 
ToL“ i «| 
Ce | TS 


The ratio between the number of the covalent bonds to the number of hydrogen 
bonds in a sample of water is 
(a)=1 
(b) <1 
(c)>1 
@=3 
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I 
g A sample of pure water at room temperature contains : 
(x) mol of hydrogen bonds. 
e (y) mol of covalent bonds. 
What is the change in the numbers of these bonds which occurs upon heating this 


sample of water to 100°C under normal atmospheric pressure ? 


Number of moles of hydrogen bonds | Number of moles of covalent bonds 


Does not change Does not change 


i 
| 
j 
| 
| 


Becomes less than (X) mol Becomes less than (y) mol 


Becomes less than (X) mol Does not change 


Becomes more than (X) mol Becomes more than (y) mol 


(J Three students assumed three factors which affect the strength of hydrogen bond : 
« Factor (1) : The angle between the hydrogen bond and the polar bond in the same molecule. 
« Factor (2) : The number of bond pairs of electrons in the central atom. 
e Factor (3) : The difference in electronegativity between hydrogen atom 


and the other atom which binds to it. 
Which of these factors are correct ? 


(a) (1) and (2). (b) (1) and (3). 
©) (2) and (3). @) (1) , (2) and (3). 


Which of the following figures represents 6 molecules of HF 
binded together with hydrogen bonds ? 


(a) (1) , (2). 
(©) (2) , (3). 
©) (3) , (4). 
@) (1) ,6). 
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The metallic bond 


8 | 9 The elements 12M8 » Si, 465 and ,,CI are located in the third period in 


the periodic table, 
Which of the following represents the correct graduation in the melting points of 


these elements ? 


Choices | Lowest melting point —e Highest melti 


g Q The opposite graphical figure shows 
the melting points of different elements, 


among which is sodium ,,Na 


Which of the illustrated letters refers to 


- 
a 
6 
a 
oh 
g 
E 
> 


sodium element ? 


Atomic number 


10) Q Which of the following graphical figures 
represents the relation between the atomic radii 


of the elements ,.Mg , i4Al , ;4Si, ¿5P and their melting points ? 


Mg 
© 


Atomic radius 
Atomic radius 
en 
Atomic radius 
Atomic radius 


p Mg Si 

© 
& “Sa Al 
Melting point Melting point Melting point Melting point 


®© © © 
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hi The following figure represents a section in the periodic table. 


Which of the following pairs of elements has hardness which equals 0.5 
on Mohs’ scale ? 


| 7 8 
| 
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The main group elements of the periodic table 


l- S -— Block elements : elements of group I Alkali metals . 
2- P — Block elements : elements of group V.A 


First : elements of S — Block 


Elements of (1A ) group: 

Elements of ( 1A ) group are considered as alkali metals because their oxides 

dissolve in water easily forming strong Alkalis . 

l- Lithium ————> Li —— nousing 

2- Sodium —————> Na ——— Rock salt ( NaCl ) 

3- Potassium ——> K  ————s in sea water KCl and carnallite 
(KCIMgClo.6 H20 ). 

4- Rubidium ——+ Rb ——— no using 

5- Caesium — Cs ——— nousing 

6- Franciuim ——> Fr ———~> Radioactive element it is produced 

from diseintigration of actinium 


sg Ac” —1” s7Fr273 + »He* 


General properties of elements of group 1A 


1- Every element consists of one electron in the outer most energy level 
they are characterized by : 

A- Every element lies in the beginning of new period . 

B- Oxidation number in their compounds is equal ( 1+ ). 

C- They are chemically very active due to the presence of one electron in 
the outer mast energy level which can by easily lost and they have very 
low ionization potential . 

D- The first ionization energy low while second ionization energy is high 
because in the first ionization energy it is easy to lose the valencey 
electron but the second ionization energy result from the breaking up 
of a completely filled shell . 
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2- Most of their compounds are ionic: - 

They can lose the electrons from their outer most energy level easily to 
form positive ions which have the same electronic structure of noble 
gas which preceds it . 


3- They are very strong reducing agent because they have a large atomic 
radius ( or volume ) and small ionization energy so they lose the 
electrons from their outer most energy level easily . 


4- They are most ( soft ) metals with low melting and boiling points due to 
the decreasing in the strength of the metalic bond between atoms 
since they have only one electron in the outer most energy level . 


5- They have a large atomic radius because each element occupied the 
begining of its period . 


6- Elements of group ( 1A ) are considered of the highest electropositive 
metals because they can easily lose the valency electron . 


7- Potassium and Caesium are used in photoelectric calls because the 
atoms of these elements have a large atomic radius and small 
ionization energy so when they are exposed to light they lose the 
electrons from their outer most energy level easily . 


6- They have characteristic colours when the atom gains an amount of 
energy which is sufficient to transfer electrons to higher energy levels 
they give a characteristic colours : dry test 
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7- They are kept under liauid hydrocarbons. 
Sodium is kept under kerosine because it is a very active metal which 


can react with air and water so it is stored under kerosine . 


8- Action of atmospheric air : 
All elements lose their metalic luster because they reacts easily with air 


to form metal oxide . 


* Reaction with nitrogen of air to form ( give ) lithium nitride . 
6 Li + N 2 LBN 
G.R.F : 


Lithium nitride is used a fertilizer ? 

This is Because lithium nitride decomposes when the soil is irrigated 
giving ammonia ( fertilizer ) . 
LisN + 3H2.0——————— NH; - 3LiOH 


9- Reaction with water 
2Na + 2H20 ——- 2 NaOH + H: +E 

Sodium reacts with water forming sodium hydroxide and large 
amount of energy which is enough to cause the burning of hydrogen 
evolves with an explosion so sodium fires are not extinguished by water . 


10- Reaction with oxygen : 
4Li + O.——>+2 LO 


2 Na + O2——> Na2O2 

2K + O.——>2 KO: 

Potassium super oxide is used in submarines and aeroplanes in closed 
atmospheres because it reacts with exhaled carbon dioxide giving oxygen 
required for breathing : 


Cucl; 


4KO2 + 2CO Cat 


2K2CO3 + O2 


11- Reaction with acides 
2Na + 2HC] ———> 2NaCl + H2 
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12- Reaction with hydrogen ( to form hydrides ) 
2Li +H? —— 2LiH 

2Na-H2—R 2NaH 

NaH Electrolysis Na ++ H- 


Go towards cathode— B Go towards anode 


N.B : Hydrides are ionic compounds because they produced from the 
reaction of element with hydrogen such as NaH , LiH. 


13- Reaction with halogens : 
All elements of group 1A are reacts with halogens forming very stable 


ionic halides . 
2Na + Ck ——- 2NaCl 
2K + Br; —: 2KBr 


14- Reaction with other non — metal : 
2Na+S —— NaS (Sodium sulphide ) 
3K +P — KP (Potassium phosphate ) 


15- Action of heat on metal carbonates : 
All alkali metals carbonates do not decompose when heated except 
Lithium carbonate . 
Heat 
LioCOs =——~ Li20 + CO: 


16- Action of heat on metals nitrates : 
They decompose partially giving metal nitrite and oxygen 


2NaNO; —“4—+  2NaNO:+0-: 


Sodium nitrate is not used in the manufacture of bombs because a great 
explosion happens when potassium nitrate decomposes by heat 


2KNO; —S+ 2KNO2+0» 
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Extraction of metals 
Alkali metals are not found in elemental state in nature because these 
metals are easily to losing their valence electron and oxidized in 
atmospheric air forming the oxide . 


Elements of group (1-A) are extracted from their ores by electrolysis 
because they strongest reducing agent and can not be reduced from their 
ores by any reducing agents other than electrolysis . 


Anhydride : Compounds which dissolve in water giving acid or alkali. 


Commonly used sodium compounds 
sodium hydroxide NaOH 
a) preparation in industry : 


by the electrolysis of sodium chloride solution 


b)properties: 


1- a white hygroscopic solid compound 
2- it has a corrosive effect on skin 
3- it dissolves easily in water forming an alkaline solution through 
an exothermic dissolution 
1-it react with acids forming the sodium salt of the acid and water 


NaOH + HCL—— NaCL + H20 


2NaOH + HSO4a ——> NaS04 + 2H20 


Uses : 

1- NaOH used in many industries as : Soap , synthetic silk and paper 
2- it used in purify petrol 

3- detection of basic radicals ( cations):- 


detection of of copper H (Cu) 
salt solution + NaOH it gives a blue p.p.t turns black by heating 


CuSO, + 2NaOH ——> Cu (OH); +Na2SO4 


Na2SO4 — CuO + MO 
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Detection of aluminium AL** 
Salt solution + NaOH gives a white p.p.t dissolves in excess of NaOH 
AICh + 3NaOH ——~ 3NaCl + Al(OH); 
Al(OH)3 + NaOH — NaALO: + H20 
1- sodium carbonate Na2CO3 


the hydrated salt NazCO3.10H20 is known as washing soda 


a) preparation : 
1- in laboratory : by passing CO; gas through a hot solution of 


NaOH , the solution is left to cool , white crystal of Na2CO3 are 
separated 


2- in industry : (Solvay method) 


NH; + CO2 +Nacl + H20 — NaHCO; +NHgCl 


2NaHCO3 ——~ NaCO3 + CO: + H20 


Properties: 
1- white powder , easily dissolves in water . its solution has an 


alkaline effect 
2- it is not affected by heat i.e. it melts without decomposition 
3- it react with acid , and CO2 evolves 


Na2CO3 + 2HCI — 2Na2CO3 + CO2 + H20 


Uses : 
1- paper industry 
2- water softening 
3- textile industry 
4- manufacture of glass 
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Elements of group (5A) 


Nitrogen N7 : non — metal — diatomic — gas in atmospheric air 80% . 


Phosphor Pis : non — metal — Calcium phosphate ( Cas(PO4);) Apatite 
CaF2Ca3(POa)2 (4 atom). 


Arsenic As33 : metalloid — Arsenic sulphide As2S3 — vapour (4atom As4) 
Antimony Sbs; : metalloid— Antimony sulphude Sb2S; — vapour atoms Sb4 


Bismuth Big3: metal forming a crystal lattice — weak to conduct electricity — 
vapour (2atom) 
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General properties 


1- Oxidation number : Elements of group [5 — A] have several oxidation 
numbers because they gain electrons from 1 to 3 through covalent 
sharing or electrons from 1 to 5 electron and reach to the stability state 


2- With oxygen : All elements of this group form oxides are acidic 
(decreases with increasing the atomic number) such as N203, N2Os, 
P203, P20s while other are amphoteric Sb203 or Bi2xO3 or basic 
(increases with increasing the atomic number) Bi203 . 


3-_With hydrogen : Most of elements of this group reacts with hydrogen 
to form hydrides such as NH3, PH3, phosphene , Arsine AsH3 


These compounds (NH3- PH3) can form coordinate bonds due to presence 
of pair of electrons in valence shell so it can give this electrons to the 
outer atoms or ions to form coordinate bond 

NH; + Ht ————> NHa , PH3+H* ———— PH; 


These compounds are basic because atom of element has one pair of 
electrons donated to positive proton of hydrogen which is found in the 
molecule of water therefore the negative hydroxyl group separated from 
molecule of water . 

NH; + HOH: ———~ NH OH 


- The polarity of hydrogen compounds in this group decreases with 
increasing atomic number . 


- The thermally stability and the solubility in water are decreases with 
increasing the atomic in this group (NHvu') is more polarity than (PH4*) is 
more polarity than (AsH4*) 
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Allotropy 


It is the presence of the element in more than one form having the same 
chemical properties but different physical properties . 
Both nitrogen (gas) and bismuth (metal) have not allotropic . 


Forms : 


Solid non - metal Allotropic forms 
Phosphorus white — red — violet. 
Arsenic black — grey — yellow. 
Antimony yellow — black. 


Nitrogen N2 
Properties of nitrogen 


1- Reaction of nitrogen with hydrogen 
No+3H2 — sk> 2NH3 

2- Reaction of nitrogen with oxygen 
N2+O2 —se” 2NO 


The colour of nitric oxide (colourless) turns brown when it is exposed to 
atmospheric because nitric oxide is oxidized to form nitrogen dioxide 
when it exposed to air . 

2NO + Na ——— > 2NO2 


3- Reaction of nitrogen with metals 


3M + Na = Meg3N2 
magnesium nitride 
Meg3N2 + 6H20 ——— 2NH3 + 3Mg(OH)2 


4- Reaction of nitrogen with calcium carbide (CaCN2) to form calcium 
cyanamide (CaCNz2) is used as agricultural fertilizer because it reacts 
with water irrigating to from ammonia gas fertilizer . 

CaC2 + Na ————> CaCN:2 + C 

CaCN2 + 3H20 —— CaCO; + 2NH3 
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Important nitrogen compounds 


1- Ammonia gas (NH3) 


Preparation ammonia gas in lab 

By heating a mixture of ammonium chloride and salked lime (Ca (OH)2) 
2NHaCl + Ca(OH)» —s> CaCl: + 2NH410OH 

2NH,0OH —*!+ 2NH; + 2H20 


Ammoniu 
m chloride 


+ slaked Ammonia gas is dried by passing it 


in quick lime (CaO) because quick 
lime dose not react with ammonia 
gas conc. H2SO4 in not used for 
dring ammonia gas because it 
reacts with acid forming 
(NH42SO4 due to the basic 
property of ammonia . 
Ammonia gas is collected by down 
— word displacement of air because 
Quick lime it is lighter than air or density of 
for drying NH; is less than air . 


= Properties of NH3 gas 
Peper On Ce aoe en 1- It is colourless and pungent smell 


2- It is easily soluble in water to from NH4OH which turns the red litmus 
solution into blue . 
NH; + H20 ——> NHOH 
*Experiment to prove that NH; gas is soluble in water and its solution has 
alkaline effect . 
l- Setup the apparatus as show in 

figure the lower bottle contains 

litmus 


(The fountain experiment) 
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G.R.F : Ammonia is considered anhydride base ? 
Preparation of ammonia gas in industry (Haber's method 


From nitrogen and hydrogen in presence of catalyst (iron) at 500°C under 
200 atmospheric pressure. 
N2 + 3H2 ————~ 2NHs3 


2- Nitric acid HNO; 
1- preparation of nitric acid in lab 


2KNO3 + H2SO4 —H#&t + K.SO4 + 2HNO3 


Conc. 


cold water 


= 
The apparatus for preparation of nitric acid does not contain rubber 
stopper because the vapours of nitric acid damage the organic materials 
as rubber . 

The temperature of exp. dose not exceed more than 100°C because the 
acid is decomposed thermally . 


2- Preparation of the acid in industry 


Properties of acid : 


1- Action of heat : 
It decomposed by heat giving nitrogen dioxide (NO2), oxygen and 
water 

4HNO3; ———~> 4NO2+ 02+ 2M20 
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2- Nitric acid is an oxidizing agent because it is reduced in to different 
product depends on : 
a- The activity of reducing agent ( the metal ) . 
b- The presence of some impurities in the metal . 
c- Concentration of the acid . 
d- Temperature of reaction : 


- Metals above hydrogen. 


2Fe + SHNO3; —Pil_ + 2Fe( NO3)3 + 4H20 + 2NO 


- Metals below hydrogen in chemical series . 
3Cu + 8HNO3_Dil , 3Cu (NO3)2 + 4H20 + 2NO 
Cu + 4 HNO3©22¢_, Cu (NO3)2 + 2H20 + 2NO? 


Copper reacts with nitric acid although it is below hydrogen in the electro 
chemical series because the acid reacts with copper as oxidizing agent i.e. 
it oxidize the copper to copper oxide which reacts with acid . 

The above reaction is used to differentiate between dil. and canc. HNO; : 


Dilute HNO; Conc. HNO; 


1- put a piece of | Nitric oxide gas Nitrogen dioxide gas 
copper to each of | colourless is formed (reddish brown fumes) 
them. that turns in to are formed. c 
nitrogen dioxide, gas i Cu + 4HNO3 ~ 
Cu + HNO; ———— | Cu(NOs3)2 + 2NO2 + 2H20 
Cu(NOs3) + 2NO + 
2H20 


The_passivating effect : Some metals (such as Fe — er — Al ) are not 
affected by the concentrated nitric acid (HNO3) due to the formation of 
layer of the metal oxide and this layer is non porous so it protects the 
metal from further reaction. 
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Economic importance of 5th group elements 


Nitrogen : The manufacture of Ammonia — nitric acid — nitrogenous 
fertilizers . 


Phosphorus : The manufacture of matches , rat- poison , several military 
industries , phosphorus fertilizers , many alloys such as 
phosphorus bronze (Cu + Sn + P) and incendiary bombs . 


Antimony : It is used with lead in accumulators antimony sulphide 
(Sb203) is used for dying . 

Bismuth : Alloys of bismuth , lead cadmium and tin are characteriesed by 
their low melting point . 
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abundance of alkali metals in nature 


weng) 
TEDW 


Each of the following represents the electron configuration of 
an alkali metal, except 


(a)2,1 
ONE 
(© [Ar] 4s” 34”, 4p®, 5s! 


@ [Xe], ós! 


g Which of the following represents a crystal of rock salt ? 


6J The molecular formula oí carnallite is 
(a) CIH,;,.KMgO 
(b) Cl,H,,KMg0, 
() Cl,H,KMgO 
(@) KCI.MgCl.6H,O 


cal figures represents the synthesis of 


4) Q Which of the following graphi 


francium element from actinium element ? 
No.of 


No.of 2 “é 
. No.of 32 i 86 87 88 89 proto! 
86 87 88 89 protons g6 87 88 89 protons © 


© © 


w 
oo 


No. of neutrons 
is Ea 
No.of neutrons 
S RR B 
No. of neutrons 
one p 9 
to > a 


86 87 88 89protons 


w 
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General properties of alkali metals 


Y The chemically active metal 
(a) loses its valence electrons easily, 
(b) forms unstable compounds, 
(c) burns in air easily forming an acidic oxide. 


` . . ` > ` A ` ) wn. 
W forms an oxide which is easily reduced by carbe 


i idati 2, because of its 
@ It is not normal for sodium to exist in the oxidation state + 


(a) high first ionization potential, 
(b) high second ionization potential. 
(©) large ionic radius, 


(d) high electronegativity, 
i i i ibuted to that 
The similarity of the chemical properties of the alkali metals is attrib 

‘ation of the nearest noble gas. 


(a) they all have the same election configu f 
i i ; the same fi : numbers. 
(b) the valence electron of each of them has the same tour quantum 
i E É Qe a of > enercey. 
(c) the valence electron of each of them has the same energ) 


© the valence shell of each of them contains one electron. 


£ Which of the following elements 
| @Li 

(b) Na 

(OK 

(d) Cs 


CJ By comparing the properties of the alkali metals, it is concluded that francium 


loses its valence electron most easily ? 


(a) has the lightest atomic mass. 
(b) has the largest atomic size. 
(c) has lower ability to be ionized. 
(d) is more stable. 


{0 Each of the following statements is correct, except 
(a) Alkali metals are similar in their electronegativities. 


(b) Lithium properties differ from some of magnesium properties. 


(©) Photoelectric phenomenon of alkali metals increases by increasing the atomic number. 


@) Alkali metals are very strong reducing agents. 
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I M The following figure represents the wavel 
. i i 
visible line spectrum of a metal atoms s 


a 


+ 
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m 


400 450 
500 550 600 650 700 750 


gth of the colour of the characteristic 


What is this metal ? 

(a) Li 

(b) Na 

@)K 

(a) Cs 

Metal (X) is used in manufacturing some of the high efficacy yellow li 

Which of the following represents metal (X) ? ight bulbs. 
(a) It lies in the first period in the periodic table. 

(©) Its density is higher than that of water. 


(c) It reacts with water vigorously. 


(3) It is being extracted from its chloride solution. 
( What is the correct classification of cesium oxide ? 
(a) Very strong base. 
(b) Weak base. 
(c) Acidic oxide. 
(d) Amphoteric oxide 


8) Which of these hyo iss is the most basic ? 
(a) NaOH 
Ó) LiOH 
(©) RbOH 


@) KOH 


RbO, is 
(a) a normal oxide. 
(b) a peroxide. 
© a superoxide. 


© an acidic oxide. 
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All the following chemical formulas represent peroxides, except 
(a) Na,O, 
(6) H,0, 
(c) Fe,0, 
(d) Bao, 
Upon using 100 mol of KO, to purify the air in a submarine, (1) of CO, gas 


are consumed, and (2) of O, gas are produced. 
What are the numbers of the moles (1) and (2) ? 


The number of the moles (2) 


(E Which of the following sodium halides has the highest melting point ? 


(a) NaF 
(b) NaCl 
(c) NaBr 


(d) Nal 
(© which of the following alkali metals <2r2acaics is the least stable ? 


(a) Li,Co, 
(©) Na,CO, 
©K,CO; 
(@)Cs,CO, 
Each of the following represents the alkali metal (X) whose electrons 
are distributed in two energy levels, except that 
(a) its carbonate decomposes thermally, 
(b) it has the least ionization potential in its period. 
(c) it dissolves in water forming an alkaline solution. 


(d) it floats over the surface of kerosene. 
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J All the following reactions occur vigorous! ee 
(a) the depompusitinn rcaction of potassit s y, except 
the reiotiúón of alkali metal with hal j ne Nitrate, 
the reaction of alkali metal with Min. 
(d) the reaction of alkali metal with nitrogen 


g sodium carbonate is similar to lithium carb 

(a) the effect of the strong heat on both of ‘ onate in 
O the gas produced from their reactions min i 
(©) their melting points. búi 
@ the colour formed during the dry test 


Extraction of alkali metals from their ores 


what are the oxidizing agent and the reduci 
: ucin i l 
sodium chloride melt ? g agent in the electrolysis of 


hoices | Oxidizing a 
C g agent Reducing agent 


N 


Sodium hydroxide 


Ø What happens when a sample of solid sodium hydroxide flakes is left in air 


for hours ? 
It does not change 
(c) Its mass increases. 
In the two following reactions : 


‘NaOH, + HCl —" NaClag + 429 


(aq) 
*2NaOH a4) + 2H,0 


All the following are correct, except that 
© they both are neutralization reactions. 
6) they both form sodium salts. 
tom in H,SO4 


Othe number of lone pairs of electrons in S a 


is higher than their number in CI atom in HCl 
the net ionic equation - Haq) 


(b) It becomes harder. 


(d) Its mass decreases. 


+ H,SO4(aq) ” NaSOjg(aq) 


+ OH aq) —> H,O) 


© they both are represented by 
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v= rev groups In the Perlodic Table . 
CÌ Which 
of th i i 
e following graphical figures represents the formed masses of 


aOH solution is added to two different Solutions, 
One of th i a re 
€M contains | g of Cu? ions and the other contains 1 g of Al** ions ? 


the Precipitates when excess N 


) 


Precipitate mass 
( 
Precipitate mass 


g, 
S 


Precipitate mass 
(g) 
Precipitate mass 
(g) 


Sodinm carbonate 


Ea __ When sodium carbonate reacts with the substance (X) which is dissolved in Water, 


€23. gas evolves, 

vere is the type of the substance (X) ? 
L (4) Basic oxide. 

(b) Metal oxide. 

(c) Ammonia. 


@ Nonmetal oxide. 


In the following unbalanced eguations : 


° Na,CO3 + X— Y + HO, + CO 


e NaOH (aq) + X —Y+ HO) 


What are the types of the substances (X) and (Y) ? 


Mr. Haitham Saeed 


Mr.Haitham Saeed EDs) Full Mark j 


SSS 
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v 


\bundance of the elements of group (SA) in 
` nature 


(what i i Aaii configuration of the elements of grou 
(a) ns” Np p (15)? 
(b) ns! onp” 
(Oln - Dd? ns? np’ 
(d) (nl )d' ns, np? 
ø Arsenic ,,As and antimony ,. Sh are similar in that 
(a) they are both of the elements of the fourth period. 
(b) they both have the same number of electrons in the valence shell. 
a ) they both can conduct electricity better than the metals. 
(d) they are both metals, 
6J What is the number of Ca?” , PO} ions required for forming 10 formula units of 


calcium phosphate ? 


Number of Ca ions | Number of PO} ions 


Sa 


“choices | | 


General properties of group (5A) C07 
ÊJ Some of the elements of the groups (4A) and (5 

such as 

@c,N 

®c,p 

©) Bi, As 


Ph , Sb 


A) have several allotropic forms, 
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Gray 


mss OF some Regular Groups in the Periodic Table . 


ct about nitrog 
en, except 
its atomic size i Is the ae 


(b) its electronegatiy; i 
Negativity is the highest among group (5A) elements. 
(c) It can form bonds through the 


(d)i Its ionization e 


Smallest compared to other group (5A) elements, 


unpaired electrons in its d sublevel. 
nergy is the highest among group (5A) elements. 
£ Element (M) can form the following compounds : 
"MO, "M,0, 
"Mh, * HMO, 
In which of the following groups of the modern periodic table is element (M) located > 
(a) 1A 
(b) 2A 
(Cc) 5A 
@) 6A 
Which of the following is the correct graduation in the stability of the hydrides of 
group (5A) elements ? 


Ee ee ee 
| Choices | Least stable ————> Most stable 


Nitrogen gas 


£3 Nitrogen gas is lighter than air and sparingly soluble in water. 
Which method(s) can not be used to collect nitrogen gas ? 


ply 


ih , (4). i , (3). 
(c) (1). @) (4). 
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[j 
Why can not ni 
J Why itrogen gas react with magnesium 
exce 
(a) Due to the small atomic radius of nit i 
roy 


(b) Due to the high electronegativity of nit 
roy 


at high temperature ? 
en, 
O Because it is diffi i 
cause it is difficult to break 
D ; | reak the covalent bond between the two nitrog I 
ue to the stabili “the e , aeaa; 
lity of the electronic configuration of nitroger 
scen, 
oxidation number of ni i 
10) cnet f nitrogen in the product of the reaction of magnesi 
with nitrogen gas is — 


@)+ (b) +3 
©-! @)-3 


įpımonia gas 


i When calcium hydroxide reacts with ammonium chloride, three compounds are produced 


How many of these products can their stereostructures be identified according to 


the number of the lone pairs and the bond pairs of electrons in the central atom ? 


(a) Zero (b) | 
©)2 (d)3 
(B What can be concluded from the fountain experiment ? 
(a) Basicity of ammonia gas only. 
(b) Polarity of ammonia gas only. 
©) The stereostructure of ammonia gas only. 


(d) Basicity and polarity of ammonia gas. 


© An impure sample of air contains high proportions of each of NH, and CO, 
h to eliminate these gases ? 


What are the substances which air can be passed throug 


[Choices : | Carbon dioxide gas 
Water 


Calcium sie Cone. sulphuric acid 


em hydroxide solution 


Conc. hydrochloric ai 


Red hot copper -Sodium hydroxide solution 
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) Q A mixture of NH, , N, and CO, gases is passed in the apparatus shown in 
the following figure. 


Gascous 
mixture 


Sodium & 
hydroxide - Water 
solution 


rty of the gas (X)? 


Which of the following represents a prope 
s solution to red when it is passed in it. 


@) it turns the colour of litmu 


(b) It reacts with metals forming nitrides. 


(c) It turns clear limewater turbid. 

| (d) It increases the glowing of a lit splint. 

| 

5 which of the follo 

| . 
(a) Ammonium nitrate diss 
(b) Ammonium sulphate dissol 


© Ammonium nitrate dissolves in water fo 


wing statements is correct ? 
olves in water forming a neutral solution. 
ves in water forming a basic solution. 


rming an acidic solution. 


©) Ammonium phosphate is insoluble in water. 
s its acidity, 


ø Adding the following substances to the soil affect 


(a) ammonium nitrate. 
(b) ammonium phosphate. 
(€) ammonium sulphate. 
(@) slaked lime. 
Nitrate salts which are used as fertilizers cause 
the pollution of the rivers, because they 
(a) are salts. 
(b) are highly soluble in water. 


© contain nitrogen. 
(d) contain nitrate negative ion. 
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. Lesson TWO e 


Nitric acid 


Which of the following represents dilute nitric acid 
° c 
(a) Hoag) * NO Sag | 
á ” 
(b) Hag) + NO caq) 
- + — 
() H'ag) + NO3 aq) 


(d) HNO x) 


ny Q What is the total number of moles of the gases and vapours produced fro 
. á i m 
the reaction of 4 mol of potassium nitrate with 2 mol of concentrated sulphuric acid 
I 


at 150°C ? 
(a) 2 mol ©) mm 
©) 6 mol @ 7 mol 

hn) Lá The opposite equation illustrates - 
the derivation of oxalic anhydride from tea 
oxalic acid. COOH! 
What is the nitrogen oxide which is ee 


considered as the anhydride of nitric acid ? 
(b) N,O, 


@)N,0s 
© N,O; (d) N,O 


f) What is the number of moles of iron (III) nitrate which is pro 


of 0.25 mol of iron with excess of hot dilute nitric acid ? 
(b) 0.5 mol 


(a) 0.25 mol 

()1 mol (d) 3 mol 
What is the difference between 

(@)NO gas is colourless, while NO, gas 

(6) Oxidation number of nitrogen in NO is a neg 

Value, 
c 
© When NO gas is oxidized, it is converted into NO, 


aN i 
Oro gas is produced from the reaction of Cu with con 


whi . r 
le NO, gas is produced from the reaction of Cu w 
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Oxalic anhydride 


duced from the reaction 


NO gas and NO; gas ? 


is green. 


ative value, while in NO, is a positive 


gas. 
c. nitric acid, 


ith dil. nitric acid. 


| REDS 


a Some copper filings were added to the beaker 
illustrated in the opposite figure with heating. 
Which of the following nitrogen oxides is produced 


from this reaction ? 


(DNO, Distilled | 
(h) Nó ), water 
(c) NO, 
(d) NO 
FZ) What is the change in the oxidation number of nitrogen 
that occurs when copper reacts with hot dilute nitric acid ? 
(a) +5 ——» +2 
(b) -5 —» -2 
(c ) 44 —— 43 
(d) -3 —e +4 
E Silver element reacts with dilute nitric acid in the same manner of copper 
reaction with it, 
Which of the following eguations represents the reaction of silver with 
dilute nitric acid ? 


i i A 
(4) 2A gi, + 2HNÓS Bm 2ABNO aq) + Hyp) 


ý A 
(D) 3An,,, + BHNO aa) A» 3AgNO, + 2NO p) + 4H Op 


3(aq) 


ah P A 7 
J Ag, + 4HNO 4g) => ANO; ag) + 2H,0,, + 2N04(.) 


(d) 3Ag,. +4} A 
D IAE) + HNO 44) =f 3AENO,y,, p+ NOg +2H,0,, 


ZJ What is the oxide which reacts with ferrous sulphate forming a dark brown compound ? 
(a) NO, 
(b) NO 
(©) NO, 
(No; 
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aca 

gj on performing tne ary detection G CDi 
flame acquired a pale violet colo r the salt (X), the non-illuminant region of bun 

freshly prepared “r, and on adding the solution of th sen 

pan : concentrated solution of iron (II) sulph senile 
conc. sulphuric acid carefully on the finar walia i i ate with adding drops of 
formed at the interface between the acid Nia héan tube, a brown ring was 
what is the chemical formula of the salt (x) ? ion solutions. 


(a) NaNO: 


(b) KNO3 

(€) KNO: 

(d) NaNO; 

what is the anion which is detected by potassium permanganate solution acidified 


with conc. sulphuric acid ? 


@ soy 
co; 
(NO; 
@NO; 


TJ The colour of potassium permanganate solution acidified with sulphuric acid 


disappears when it is added to potassium nitrite solution as a result of 


(a) its reduction. 
Ó) its oxidation. 
©) its neutralization. 
0 its passivity. 
){) Which of the following data clarifies the drivers preference to fill their 
cars tyres with nitrogen instead of oxygen ? 


@ Atomic number of nitrogen is 7 and that of oxygen is 8 
O Molar mass of nitrogen molecule is 28 g/mol and that of oxygen molecule is 32 g/mol 


OBoiling point of nitrogen is -196°C and that of oxygen is -183°C 


Atomic radius of nitrogen is 56 pm, and that of oxygen is 48 pm 
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Exam model 1 


Choose the correct answer for the questions 1) i 0 


Which of the following represents the combination in the gaseous 


compound CI.0 ? 


ae á 


x (~~ 
$) o (ja } id g 


°) 


háá 


So Gr of a 
Which of the following oxides does not react with potassiu 


(ALO, 
© Na,O 
(CO, 
@)P,0; 
3) Ammonia gas can be prepared throu 
(a) limewater. 
(b) bromine water. 
(dil. hydrochloric acid. 
@ acidified potassium permanganate. 


phical figure which represents 


m hydroxide solution ? 


gh the reaction of ammonium sulphate | ee 


the change in mass that happens when 


What is the gra 
1 g of sodium nitrate is heated strongly ? 
Mass (g) 


Mass (g) Mass (g) Mass (g) 
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g 


tits electron contigurauon ts : [Kr], 5.1, 


Which of the following represents an elemen 
(a) It forms an anion with charge +1 

(b) It forms with oxygen an ionic compound. 
O) Its outermost energy level contains one proton. 
(a) It reacts only with mctals. 


. : 31 y3- ? 
What is the number of electrons found in the ion 45X 


i ? 
Which of the following pairs of elements react together more vigorously ? 


(8) A covalent molecule includes : ( 14 electrons / 1 lone pair of electrons / 27 bonds). 


What is the chemical formula of this molecule ? 

@oH, 

(b) HCN 

©n,0, 

ON, l 
© Which of the following compounds includes both ionic and covalent bonds ? 

Nitrogen dioxide. 

(b) Ammonium sulphate, 

(c) Potassium chloride. 

@) Carbon tetrachloride. 
(10) The opposite structural formula represents 

a nitrogenous fertilizer. 

What is the mass percentage of nitrogen in it ? 


(a) 23.3% 
(b) 25% 
(c) 43.8% 


@) 46.7% 
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) The following figures represent four different methods of collecting gases : 


| 


| 
(4) 


In which of the following does the method of collecting the gas match its properties ? 
Properties of the gas | 
0 | It has lower density than air and dissolves in water | 
om It has higher density than air and dissolves in water 
“06 | It has higher density than watcr and is insoluble init | | 
“6 | It has lower density than air and is insoluble in water | 


2) An excess of NaOH solution was added to the solution (X) Y - 
„so the precipitate (Y) and solution (Z) were formed which 
could be separated by the method shown in the opposite figure. 
Which of the following represents each of (X) , (Y) and (Z) ? 


Precipitate (Y) 


6 Which of the following bonds is the most polar ? 
@H-o 
®c_n 
© H-c 
© O-N 


The Stereostructure of the following molecules is linear, 
BeH, (b) C,H, 


Oren (Do, 


except 
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® Which of the following chemical formulas represents the compound 
which dissolves easily in water forming ammonia gas ? 
(@) MN 
Œ) M,N 
© MN, 
OLK 


(16) The opposite figure shows a chemical reaction. aE ‘nial 
P piece of sodium 
What is the change which occurs in the thermometer 
reading during the reaction, and to the colour 
of water when some drops of litmus solution 


are added to it after the reaction is completed ? 


| . | . 
| Choices | Thermometer reading Water colour 


© | Rises It becomes blue 


S 


I 


Drops It becomes blue 


Rises It becomes red — 


Drops It becomes red 
(17) Which of the following represents nitric acid correctly ? 
(3) Its colour becomes red when drops of water are added to it. 
(b) Its concentrated form decomposes by heat forming pure nitrogen dioxide gas. 
© Its concentrated form reacts with aluminum till completion. 
© Its dilute form reacts with iron filings until they are totally consumed. 
(5 An alloy of copper metal contains 0.s : 11% of the metal (X) which increases its 


resistance to corrosion, and 0.01 : 0.35% of the element (Y) to increase its hardness. 
Which of the following can represent each of (X) and (Y) ? 
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The following groups are characteristic for some chemical 
Eii al compounds : 


what are the groups whose presence results in the linkage of th 
the same compound with each other by hydrogen bonds ? 6 molecules of 


(a) (1) .(2) 

OOR 

(00) ,(4) 

@ (3) . (4) 

Nitrogen gas combines with hydrogen gas forming ammonía gas, 

What is the property which distinguishes nitrogen gas from hydrogen gas, 
and the method of detecting ammonia gas from the following figures ? 


— Flame 


Glowing 


Wet splint 
litmus 
| 
Í 1 ) 


(2) (3) 


RE I aaa a — —EE 
| Choices The property —_ The method 


Non flammable (1) 


Flammable 


Soluble in limewater 


| Has a distinctive colour 


a) Which of the following eguations represents the reaction of cesium with 
phosphorus ? 

(a) 2Cs_,. + 3P o Cs,P,/.) 

© Csat Pio A. CaP 


© ICs y + 2P, Ae Cs Pa) 


3C A 
ha So + Pig) > CSP.) 
mm Ea 
: Mr. Haitham Saeed 


(22) A student failed to perform the brown ring test 
by the following method : 
* He put a little amount of concentrated solution of 
iron (II) sulphate - from a bottle placed on 
a Shelf - in a test tube. 
* He added a little amount of sodium nitrate solution to the test tube. 
* He added drops of concentrated sulphuric acid 
to the reaction mixture directly. 
Determine two mistakes in this student's steps which 
resulted in the failure of the test. 


6 Re-draw the opposite molecule using 
Lewis dot diagram, with illustrating 
the lone pairs and the bond pairs of electrons. 


24) Potassium bicarbonate decomposes thermally : 
| (1) Write the balanced equation which represents this reaction. 


(2) What is the produced gas from the reaction of the formed solution 
with dilute nitric acid ? 
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(25) The opposite figure represents the structural H H HH | 
formula of butane C,H I 


1 4 
What is the type of the hybridization 


I I 
HaCaCaC sé | 
I i f 
in the carbon atoms of this compound ? 


I | 
H H H H | 


@ The opposite figure sh 


ows an electrolysis process 
of a dilute Solution of 


sodium chloride to obtain 
sodium hydroxide solution : Graphite —-— 
(1) Complete the following ionic equation which illustrates 
the formation of chlorine gas at the Positive electrode. 
—+ CI 
(2) Is the produced sodium hydrox 


ide solution used 
in purifying acidic or basic impurities ? £ xn!air 


Dilute solution 


of NaC] | 
2(g) u 


6 The following figure represents 


a section in the modern periodic table : 


is 


HEH 
PETE 
each of the following : 
(1) One of the alkali metals located in the fourth period 
«by dotting the box of the element in the table», 


(2) A metal in group (5A) 


| 
| 


| 
i 
| 
| 
| 


Determine on the figure 


«by Shading the box of the element in the table». 
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Exam Model (2) 


Gh Which of the following statements does not match with the proper ties of 


the elements of p-block in the periodic table ? 


© The last electron is located in the sublevel 7p 
e same period from left to right. 


i ee ' ; 
©) Their metallic property decreases in th 
om left to right. 


(c) Their metallic property increases in the same period fr 


O Most of them tend to form covalent bonds. 


gi, Which of the following represents the electron configuration of 
an alkali metal atom in its ground state ? 
© (n- 1) ,(n— 1)p® wns! 
() (n-1)s!, (n-1)p?, 0-1)”, 
(€) (n — 1) 5? , (n— 1)p® , ns! ,np! 
(a) (n — 1) 5? , (n— 1) p® , (n— 1d’ . ns! 


ns! 


€) NH, ion is similar to (H,0)* ion in that they both 


(a) are anions. 


(6) contain only covalent bonds. 


(c) are oxidizing agents. 
(ad) contain a bond arisen by a lone pair of electrons of one of its atoms. 
© Which of the following represents the correct descending graduation 
in the percentage of nitrogen in these fertilizers ? 
(a) Urea > ammonium chloride > ammonium nitrate > ammonium nitrite. 
(b) Urea > ammonium nitrate > ammonium nitrite > ammonium chloride. 
© Urea > ammonium nitrite > ammonium nitrate > ammonium chloride. 


(d) Urea > ammonium nitrite > ammonium chloride > ammonium nitrate. 
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ose salts can be s 


Solution of Sodium hydroxide ? 


(a) AP , Zn?* 


burning in pure oxygen ? 


(@)C,K 
(6)C,Na 
(©)S,Mg 
@)Al,S 


D Which of the foie 


wing represents the chemical bonding in rubidium bromide ? 


r t 
| All the following equations are correct, except 


@HNO, .+H.O,,—> H,O fq) + NOs iag 


3(aq) 2~ (0 oe 
A + 
-A 3Cu(NO;) 5/9) 
®)3cu, + 8HNO 3.4) Gi 3 2(aq 
+ 2H,0,,, + 2NO,¢) 


2~ (0) 


Ow) + 4H,0()) 


©Zn, + 4HNO, p one: ZNO) a¢00 
NO 
© NO gt HO) a a i 
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4 

O The weakest bonds are found between 
(a) aluminum atoms, 
(b) water molecules. 
6 potassium chloride ions, 


(4) neon atoms, 
i i alcium hydroxi 
10) During the preparation of ammonia gas from ammonium chloride, c ydroxide 


was replaced by calcium oxide. 
How does this affect the products of the reaction ? 
(a) Number of NI L moles does not change. 
©) Number of H,O moles does not change. 
G Number of CaCl, moles changes. 
© Water is not produced. 
® In which of the following compounds is the value of the angle between the covalent 
bonds the highest ? 
(@) CCl, 
(6) H,S 
(©)H,O 
(@) NH, 
12) Which of the following represents the two reactions reguired for preparing 
the two substances used in the a of ammonia gas ? 


Ho | Snp eec 
mo Be | cora | 


® BCI, has a planar triangle stereostructure, while that of NCI, is 
“a base pyramid, because 
(a) N - CI bond is more covalent than B — Cl bond. 
(b) B — Cl bond is more polar than N — Cl bond. 
(©) nitrogen atom is smaller than boron atom. 


@) BCI, molecule does not contain lone pairs of electrons, while NCI, molecule 
obtains a lone pair of electrons. 
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P The following reactions occur during thunder storm 
s; 


Exam Model kJ 


(D Nag * Org) 2N0,,, 


(2) 2NO + Ox, — " 2NO 


(g) 2(g) 


which of the following represents what happens to nitrogen in equation (1 
to nitric oxide in equation (2) and to ozone in equation (3) ? i 


Choices iat Nol ARG 7] 
Onision | Onton 
Oxidation 
Oxidation 
Reduction 


6 which of the following oxides dissolves in water forming a basic solution ? 
{ 


À Q) Carbon dioxide. 
| © Nitrogen dioxide. 
Q) Sodium oxide. 
| (3) Sulphur dioxide. 
@ The following table represents a section in the periodic table : 
W 


! | i its softness and 
What is the letter which indicates the element that Is characterized by its 


its vigorous reaction with water ? 


@A 
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Two el i — 
(17) ements in the periodic table are symbolized by the letters (X) and (Y): 


~ Element (X) : Contains seven electrons in its valence shell. 
- Element (Y) : Contains five electrons in its valence shell. 


What is the formula of the compound produced by their combination together ? 
@)Y,x 
(6) Y,X 
©YxX, 
(ó) YX, 


© ammonium nitrate. 
© ammonium sulphate. 


©) the future fertilizer. 


(20) Which of the following statements is correct ? 
(a) Ammonia gas can be detected upon leakage by its odour. 
(b) Dissolution of ammonia gas in water forms a blue solution. 
(©) Ammonia gas turns clear limewater turbid when it is passed in it. 


(d) Ammonia gas is the anhydride of nitric acid. 


(21) Which of the following represents the thermal decomposition reactions of the alkali 
metals nitrates ? 
(a) All of them decompose completely yielding the metal oxide and oxygen. 
(b) They are oxidation-reduction reactions. 
©) The oxidation number of nitrogen changes from (+3) to (+5). 


(d) They all are used in producing explosives. 
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„a magnesium is one 
while ” g of group (2A) elements and 
magnesium sulphate : among its compounds is 


2+: 
i) when Mg~ ions are found with SO% ions i 
4 [ONS In an aqueous medium, is the formed 
j e 


ound highly solu an 
comp ghly ble, sparingly soluble or completely insoluble i 
c in water ? 


t is the effect of addii ium ci 
E 3) Wha 1g sodium carbonate solution to the mixture mentioned in 


| question (1)? 


xtract the alkali metals from their ores, so he was 


investor had an idea to e 
f four of these metals for economic reasons, 


An 
advised to exclude the extraction O 
ability to extract one of them chemically. 


in addition to the in 
he excluded metals for economic reaso 


ne 0f t ns, and the metal excluded 


Determine © 


mbolic equation which represents the reaction of nitrogen 


, 
0 Write the be anced sy 


with cesium. 


the main components of the atmospheric air, 


6 Although nitrogen and oxygen gases are 
but they do not react together except durin 
What is the scientific explanation for this ? 


g thunder storms. 
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ybridization in boron atom (.B) in BH, molecule is sp”: 
(1) Sketch the orbit 


als of boron atom i in its ground state, 
excited state and hybridized state, 


— 
(27) The two following figures represent the presence of HF molecules between two 


metal plates : 


Figure (X) Figure (Y) 


(1) Which figure shows the two metal plates when they are electrically charged ? 
Determine the charge type on the figure. 


(2) Illustrate on the other figure (which you did not choose in the answer of question ( 1) 


an intermittent line to represent the physical bond between the molecules of HF 
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